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[Object] To provide a portable electronic device which can easily enlarge a display 
surface of an output display, make display be easily seen, display a complicated image 
or a large amount of text, use a program realizing various functions, and significantly 
expand application. 

[Constitution] A portable electronic device, characterized by comprising a plurality of 
output display devices as an output display, a screen enlargement mechanism joining 
each display surface of each surface of the plurality of output display devices so as to be 
able to be arranged in a plane, and a display control device which divides and displays 
one output display on the plurality of output display devices. 
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[Scope of Claim for Patent] 

[Claim 1] A portable electronic device characterized by comprising: 
a plurality of output display devices; 

a screen enlargement mechanism joining each display surface of the plurality 
5 of output display devices so as to be able to be arranged in a plane; and 

a display control device which divides and displays one output display on the 
plurality of output display devices. 

[Claim 2] The portable electronic device according to Claim 1, characterized in that 
the screen enlargement mechanism is a mechanism joining another output display 
10 device to one output display device so as to be foldable. 

[Claim 3] The portable electronic device according to Claim 1, characterized in that 
the screen enlargement mechanism is a mechanism joining another output display 
device to one output display device so as to be slidable. 

[Claim 4] The portable electronic device according to Claim 1, characterized in that 
15 the screen enlargement mechanism is a mechanism joining another output display 

device to one output display device so as to be attachable and removable. 

[Claim 5] The portable electronic device according to any one of Claims 1 to 4 ? 

characterized in that part of output display surfaces of the plurality of output display 

devices is provided with a touch input operating part. 
20 [Claim 6] The portable electronic device according to any one of Claims 1 to 4 5 

characterized in that all output surfaces of the output displays are provided with touch 

input operating parts. 

[Detailed Description of the Invention] 
25 [0001] 

[Field of Industrial Application] 

The present invention relates to a compact portable electronic device and 
particularly relates to an output display. 
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[0002] 

[Related Art] 

Conventionally, in a compact portable computer such as a pocket-size 
computer (calculator) or a pocket notebook-size electronic notebook (electronic 
5 organizer), one liquid crystal display device is typically used as an output display; in 
some cases, two or more display devices are used. In addition, the size of the output 
display is significantly restricted regardless of the number of liquid crystal display 
devices in view of request for downsizing of the portable computer. 
[0003] 

10 For such a reason, a conventional compact portable electronic device has a 

small display surface of the output display. Thus, the display is hard to be seen, and a 
complicated image, a large amount of text, or the like is hard to be displayed. 
Therefore, the conventional compact portable electronic device has a problem of being 
unable to use a program which realizes various functions including display of a 

15 complicated image or a large amount of text, and the like. 
[0004] 

Note that a conventional compact portable computer has an output display 
which is also used as an input operating part in which an input operating part is 
displayed on an output display surface and input is performed by touch operation of the 
20 input operating part. In this case, the space for the output display surface can be 
enlarged compared with the case of independently providing an input operating part. 
However, a sufficiently large display surface cannot necessarily be secured with only a 
single output display. 
[0005] 

25 [Problems to be Solved by the Invention] 

As described above, the conventional compact portable computer has a small 
display surface of an output display. Therefore, it is hard to be seen and has a problem 
of being unable to use a program which realizes various functions including display of a 
complicated image or a large amount of text, and the like. 
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[0006] 

The invention is made to solve the above described problem. It is an object of 
the invention to provide a portable electronic device which can easily enlarge a display 
surface of an output display, make the display be easily seen, display a complicated 
5 image or a large amount of text, and the like, use a program realizing various functions, 
and significantly expand application. 
[0007] 

[Means to Solve the Problem] 

The invention is characterized by comprising, in a portable electronic device, a 

10 plurality of output display devices as an output display, a screen enlargement 
mechanism joining each display surface of the plurality of output display devices so as 
to be able to be arranged in a plane, and a display control device which divides and 
displays one output display on the plurality of output display devices. 
[0008] 

15 [Operation] 

When a device is not used, compactness can be maintained by making each 
display surface of a plurality of output display devices not arranged in a plane. When 
the device is used, a display surface of an output display can be easily enlarged by 
making each display surface of the plurality of output display devices arranged in a 
20 plane. Display can be easily seen, and a complicated image, a large amount of text, or 
the like can be displayed. 
[0009] 

[Embodiment] 

Hereinafter, an embodiment of the invention is described in detail with 
25 reference to attached drawings. 
[0010] 

FIGS. 1(A) and 1(B) show a pocket-size computer according to a first 
embodiment of a portable electronic device of the invention. The computer has a 
chassis 1 0 provided with a microcomputer (not shown) which is a basic component, an 
30 input part (for example, a key input operating part 11), and an output display. The 
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output display has two output display devices (for example, liquid crystal display 
devices) 121 and 122, a screen enlargement mechanism 13 joining each display surface 
of the two output display devices so as to be able to be arranged in a plane (not limited 
to a completely identical plane), and a display control device (not shown) which divides 
5 and displays one output display on each display surface of the two output display 
devices. 
[0011] 

A structure in which a second output display device 122 is joined to a first 
output display device 121 so as to be foldable (foldable in two) in a longitudinal 
10 direction, for example, is shown as the screen enlargement mechanism 13 in this 
embodiment. In this case, a printed wiring over a flexible film (not shown), for 
example, is used as a signal wiring in a crease portion. 
[0012] 

FIG. 2 shows an example of the display control device. A first X driver 2 1 1 , a 
15 first Y driver 212, a first Y driver scanning circuit 213, and a first display data memory 
214 are provided to correspond to a first output display device 121. A second X driver 
221, a second Y driver 222, a second Y driver scanning circuit 223, and a second display 
data memory 224 are provided to correspond to the second output display device 122. 
The first display data memory 214 and the second display data memory 224 are 
20 commonly connected to a bus 23. A control circuit 24 controls the first display data 
memory 214 and the second display data memory 224 at the same time and controls the 
first Y driver scanning circuit 213 and the second Y driver scanning circuit 223 at 
different times. A microcomputer 25 inputs/outputs a control signal to/from the 
control circuit 24 and inputs/outputs data to/from the bus 23. 
25 [0013] 

According to the computer of the embodiment 1, compactness can be 
maintained by making the second output display device 122 folded, in other words, 
making each display surface of the two output display devices 121 and 122 not arranged 
in a plane when the computer is not used. 



6/10 



H5-298257 



[0014] 

On the other hand, when the computer is used, a display surface of an output 
display can be easily enlarged by developing the second output display device 1 22 into 
a plane, in other words, making each display surface of the two output display devices 
5 121 and 122 arranged to form one display surface as shown in FIG. 1(B). Accordingly, 
display can be easily seen and a complicated image (for example, a pie chart), a large 
amount of text (for example, data in one card of a card-type database), and the like can 
be displayed. Thus, it becomes possible to use not only a program realizing a function 
of a normal pocket-size computer but also a program realizing various functions 
10 including display of a complicated image or a large amount of text as in the case of a 
palmtop-size or book-size personal computer which can be used on the palm, or the like. 
Thus, the application can be significantly expanded. 
[0015] 

Note that the display control which divides and displays one output display as 
15 described above includes the case of performing multi -window display in one output 
display. In the case of performing the window display, display control may be 
performed to make one window display correspond to one output display device. 
[0016] 

FIG. 3 shows a pocket-size computer according to a second embodiment. The 
20 computer is different from the computer in FIG. 1 in that an output display surface of a 
first output display device 121' is provided with a touch input operating part 11' and 
input is performed by touch operation of the touch input operating part 11'. The rest is 
the same. 
[0017] 

25 According to the computer of the second embodiment, a much larger output 

display surface of the first output display device 121' can be secured compared with the 
computer of the first embodiment. 
[0018] 

FIG 4 shows a pocket-size computer according to a third embodiment. The 
30 computer is different from the computer in FIG. 3 in that a screen enlargement 
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mechanism joining a second display device 122' to a first output display device 121' so 
as to be foldable in a lateral direction is used and all output display surfaces of the 
output display devices 121' and 122' are provided with touch input operating parts 11'. 
The rest is the same. 
5 [0019] 

Note that the case of the twofold structure is described as the screen 
enlargement mechanism in each of the above embodiments, but the screen enlargement 
mechanism is not limited thereto. The screen enlargement mechanism may employ a 
structure (FIG. 5) joining two other output display devices to one output display device 

10 so as to be foldable (foldable in three) in a lateral direction or a longitudinal direction, 
or a multifold structure (FIG. 6) joining two or more other output display devices to one 
output display device so as to be foldable in a folding screen manner or the like. 
Further, the screen enlargement mechanism may employ a mechanism joining another 
output display device to one output display device so as to be slidable or joining another 

15 output display device to one output display device so as to be attachable and removable, 
or the like. 
[0020] 

FIG. 7 shows a pocket-size computer according to a fourth embodiment. The 
computer is different from the computer in FIG. 1 in that a screen enlargement 

20 mechanism capable of joining a second output display device 122" to a first output 
display device 121 on a computer main body side so as to be attachable and removable 
in a lateral direction is used. The rest is the same. Here, a bus 51 (for example, a flat 
cable) is to connect the second output display device 122" to be attached and removed 
to a display control device in the computer main body, and it is attachable to and 

25 removed from the computer main body by connector (not shown) joint. In this case, a 
structure of the connector joint and a length, a material, or the like of the bus 51 are 
preferably devised so that the second output display device 122" to be attached and 
removed can be brought close to the first output display device 121 on the computer 
main body side in order to bring two divided displays close to each other. 
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[0021] 

According to the invention, manufacturing yield of a liquid crystal display 
device in the case of using a liquid crystal display device as a plurality of output display 
devices as in each of the above embodiments is higher than that in the case of 
5 manufacturing one large liquid crystal display device having a large display surface 
corresponding to the whole plurality of output display devices. Therefore, it is 
advantageous in terms of cost. 
[0022] 

In addition, the invention can be applied to various compact portable electronic 
10 devices having not only a data processing function of a pocket-size computer, a pocket 
notebook-size electronic notebook, or the like but also other functions such as a control 
function of a telephone, a wire data communication terminal, a wireless data 
communication terminal, or the like. 
[0023] 

15 [Effect of the Invention] 

According to the invention as described above, a portable electronic device 
which can easily enlarge a display surface of an output display, make display be easily 
seen, display a complicated image or a large amount of text, use a program realizing 
various functions, and significantly expand the application, can be realized. 

20 [Brief Description of Drawing] 

[FIG. 1] A perspective view and a plan view showing states of use of a pocket-size 
computer according to a first embodiment of a portable electric device of the present 
invention. 

[FIG. 2] A block diagram showing an example of a display control device of the 
25 computer in FIG. 1. 

[FIG. 3] A plan view showing a pocket-size computer according to a second 
embodiment of the invention. 

[FIG. 4] A plan view showing a pocket-size computer according to a third 
embodiment of the invention. 
30 [FIG. 5] A perspective view of a pocket-size computer according to a modified 
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example of the invention. 

[FIG. 6] A perspective view of a pocket-size computer according to a modified 
example of the invention. 

[FIG. 7] A plan view showing a pocket-size computer according to a fourth 
5 embodiment of the invention. 
[Explanation of Reference] 

10...Chassis; 11 and 11'. ..Key input operating part; 121, 121', 122, 122', and 
122". ..Output display device; 13. ..Screen enlargement mechanism; 211. ..First X driver; 
212. ..First Y driver; 21 3. ..First Y driver scanning circuit; 214. ..First display data 
10 memory; 221. ..Second X driver; 222. ..Second Y driver; 223. ..Second Y driver scanning 
circuit; 224. ..Second display data memory; 23 and 51. ..Bus; 24.. .Control circuit; and 
25 . . . Microcomputer. 
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